Central insulin administration reduces neuropeptide Y mRNA expression in the arcuate nucleus of food-deprived lean (Fa/Fa) but not obese (fa/fa) Zucker rats.
By acting in the brain, insulin suppresses food intake, whereas neuropeptide Y (NPY) has the opposite effect. Since fasting increases NPY gene expression in the hypothalamic arcuate nucleus (ARC) and also lowers circulating insulin levels, we hypothesized that the anorexiant effect of insulin could result from insulin inhibition of NPY gene transcription in the ARC. Therefore, we determined whether the administration of insulin (200 mU per 12 hrs) into the 3rd cerebral ventricle of lean (Fa/Fa) female Zucker rats (n = 5) during 48 hrs of food deprivation reduces the expression of preproNPY mRNA in the ARC compared to vehicle-treated controls (n = 5). Coronal sections of rat brain were hybridized with an oligonucleotide probe complementary to preproNPY mRNA and apposed to x-ray film. Hybridization was quantified in both the ARC and the hippocampal dentate gyrus by computerized image analysis of the resulting autoradiographs. Central insulin significantly reduced the area of hybridization in the ARC (0.235 +/- 0.017 mm2; mean +/- SE) compared to vehicle-treated controls (0.331 +/- 0.037 mm2; p less than 0.05), but was without effect in the hippocampus. Thus, insulin reduced the expression of mRNA for NPY specifically in the ARC. Since the genetically obese (fa/fa) Zucker rat is insensitive to the anorexiant effect of insulin and over-expresses NPY in the ARC, we next tested the hypothesis that insulin does not suppress NPY mRNA expression in the ARC of these rats. Consistent with this hypothesis, central insulin administration to obese Zucker rats during 48 hrs of food deprivation (n = 6) did not lower hybridization area in the ARC compared to vehicle alone (n = 4) (0.286 +/- 0.036 vs. 0.248 +/- 0.019 mm2; p greater than 0.05). We conclude that insulin suppresses the expression of mRNA for NPY in the ARC of fasted lean but not obese Zucker rats. Regulation of hypothalamic NPY gene expression by insulin may account for its anorexiant effect, and a defect in this action may contribute to certain forms of obesity.